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ABSTRACT 

A validation study of the vision test battery used in 
the Health Examination" Survey of 1966-1970 was conducted aiong 210 
youths 12-17 years-old who had been part of the larger survey. The 
study was designed to discover the degree of correspondence between 
survey test results and clinical examination by an opthalnologist in 
determining the incidence of myopia and lateral heterophoria. 
Findings indicated that survey test results for lateral phoria 
prpvide reliable estimates of the prevalence of rsignlf icant esophoria 
and exophoria among the youth population. The trial lens test for 
myopia found to give a better estimate of best corrected acuity than 
tests using present glasses compared to strength of correction 
needed. Incidence estimates for youths requiring simple spherical 
lenses were expected to be more accurate than incidence estimates for 
youths requiring a more complex corrective lens. The major portion of 
the document consists of tables detailing survey and clinical 
examination results. (DB) 



DATA tV/^LUATION AND MITHODS RiSfARCH 



Serlo$2 
Number $9 



Vision Test Validation 
Study for the 
Health Examination Survey 
Among Youths 12-17 Years 



Validation of selected parts of the vision test battery used in 
the Health Examination Survey of 1966-70 among youths 
12-17 years of age against a standard clinical ophthalmological 
examination for distance visual acuity and eye muscle imbalance. 



DHEW p.jWication No. (HRA) 74-1333 

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

Public Health Service 



Health Resources Administration 
National Center for Health Statistics 
Rockville, Md. December 1973 



NATIONAL CENTER FOR HEALTH STATISTICS 



EDWARD B. PERRIN, Ph.D., Acting Director 
PHILIP S. LAWRENCE, Sc.D., Deputy Director 

GAIL F. FISHER» Assistatit Director for Health Statistics Development 
WALT R. SIMMONS, M.A., Assistant Director for Research and Scientific Development 
JOHN J. HANLON, M.D., A/edrcar/lc^vr^or 
JAMES E. KELLY, D.D.S.. DeMf(jM(^W5or 
EDWARD E. MINTY, Executive Officer 
MICE HAW'^OOD, Information Officer 



DIVISION OF HEALTH EXAMINATION STATISTICS 

ARTHUR J. McDowell, Director 
GARRIE J. LOSEE, Deputy Director 
PETER V. V, HAMILL, M.D., Medical Advisor, Children and Youth Programs 
HENRY W, MILLER, Chief Operations and Quality Control Branch 
JEAN ROBERTS, Chief Medical Statistics Branch 



COOPERATION OF THE BUREAU OF THE CENSUS 

In accordance with specifications established by the National 
Health Survey, the Bureau of the Census, under a contractual 
agreement, participated in the design and selection of the sample, 
and carried out the first stage of the field interviewing and certain 
parts of the statistical processing. 



Vital and Health Statistics-Series 2'No. 59 



DHEW Publication No. (HRA) 74-1333 

lAbrary of Congress QitalojH Gird Number 73^6002iS 



CONTENTS 

Page 

Introduction — - i 

Study Plan— — 2 

Regulai' Survey Examination ... ........ 3 

CJlnical Examination- 3 

Findings — 4 

Phoria Test8- ..^ ... 4 

Refraction 6 

Discussion - - « ^ 10 

Summary - iq 

References - — H 

List of Detailed Tables - 12 

Appendix, Recording Forms--- — ------ - 30 



Hi 



SYMBOLS 

Data not available- — — • - - 

Category not applicable- - — . , , , 

Quantity zero————— 

Quantity more than 0 but less than 0,05—- 0.0 

Figure does not meet standards of 

reliability or precision ■ * 



6 BEST cow WAIIABLE 

VISION TEST VALIDATION STUDY 

FOR THE HEALTH EXAMINATION SURVEY AMONG YOUTHS 

Jezn Rohevis, Division of Health Examim tion StaU^^ 



INTRODUCTION 

Vlsloi) tests were included in the standardized 
xamination given the national probability samples 
if children and youths in the Health Examination 
lurveys of 1963-65 and 1966-70, which focused 
primarily on health factors related to growth 
nd development, as previously described* i«2 

In the survey among children 6-11 years of 
ge» visual acuity and the degree of eye muscle 
mbalance were determined using selected A. *med 
'orces Vision-Tester targets In Master Ortho- 
lacer Instruments under carefully controlled 
ondltlons, as shown In the first vision and eye 
xamination reports from that study. 3,4 chil- 
ren were tested only without glasses or other 
orrective lenses. 

Because of the reported substantial Increase 
1 the incidence of myopia at or around puberty, 
le vision test battery for the study of youths 
2-17 years of age was expanded beyond that for 
htldren to Include visual acuity tests with their 
sual refractive lenses and a set of trial lenses 
sed to determine the presence and severity of 
lyppla, Lensometer readings of the prescription i 
sed in the youths* present glasses or contact 
snses were also obtained. 

The new vision test battery for the youth 
tudy was developed primarily by ophthalmol- 
jlsts Dr. J. Theodore Schwartz of the National 
ye Institute and Dr. Herbert A. Urwelder of 
eorge Washington University School of Medicine, 
feasibility test of the new battery was made» 
ider the guidance of Dr. Urwelder, in coUab- 
ratlon with Dr. Lawrence E. Van Kirk. Health 
xdmination Survey Dental Advisor, by the two 



Initial survey dental examiners who would be 
giving both the dental and vision test parts of the 
survey examination* 

Since essentially no informatidii was avail- 
able on the comparability of results from two 
parts of the vision battery as they were being 
administered in the survey— the trial lens test 
for myopia or the phoria (eye muscle im- 
balance) tests— with those from the usual clinical 
ojjhthalniologlc examination, a ,vaUdatIpn study 
plfi nned with the advisoi y group and arranged by 
the author of this report was carried out under 
Dr. Urweider's direction in collaboration with 
Dr. Van Kirk , The study was conducted during 
July and August 1968 in Chicago, Illinois, Imme- 
diately following completion of the regular survey 
examinations at the two locations of the mobile 
examination centers in that city. Dr. Mary Dahl, 
Illinois-licensed ophthalmologist, performed the 
clinical examinations with the assistance of Mr. 
John Petroff of Dr, Urwelder's staff, who was 
the field mant^g^jr for the clinical part of the 
validation study. Health Examination Survey field 
management and field representative staff made 
arrangements for the return of the youths who met 
the study criteria for these additional examina- 
tions. 

It was recognized at the outset that three 
factors would affect to an unknown extent the 
comparability of results between survey tests and 
the clinical examination. The first and most 
critical of these was that in the clinical examina* 
tion the best corrected acuity was obtained under 
cycloplegia (with the pupils dilated)^ while in 
the survey only an approximation to this best 
coirected acuity could be obtained with the 



simple leris and without the use of cyclopleglce^ 
A second factor was the fundamental difference 
between th'* Or tho- Rater Instrumentkrand com- 
monly used clinical tests. Only In the former does 
the optical distance of both distance and near 
test targets differ from their actual distance* 
The targets In the Ortho-Raters used to test 
phoria and visual acuity in the survey were 
actually only 13 inches from the eyes, and the 
desired relaxation of accommodation was pro- 
duced by means of plus lenses before the eyes* 
The third factor was that both acuity and degree 
of eye muscle imbalance are known to be affected 
by the indlviduars physical condition, In partic- 
ular, bodily fatigue, ^ No attempt was made to 
determine or to control for any such changes 
in an individual youth's condition by the time of 
his reexamination which was scheduled a week 
or more after his survey tests. . 

STUDY PLAN 

The vision test validation study for the 
Health Examination Survey among youths was 



designed to determine the degree of cbnfje| 
spondence, with respect to myopia and latetii 
heterophorla^ between actual survey tes^resuU^ 
and those obtained In the usual dlnlcal examina- 
tion by an ophthalmologist. I K 

The study was conducted In Chicago, llliorto|fii, 
during July and August 1968 immediately foUoW* 
ing completion of the regular survey examinations 
at the two locations of the mobile center In tltat 
city* Youths were given their regular standard 
survey examination, then a sample was selected 
for the validation study which was to include all 
of thos^ with abnormal and one-third of thoje 
with normal vision test findings, 

Criteria for the abnormal group were : i 
follows: 



1* Distance acuity of less than 20/20 (Snelleti 
ratio) in either eye, and/or 

2* Distance lateral phoria outside the range 
of scores of 6-16 where a score of 11 
shows no heterophorla J and/or 



Table A. Visually normal and abnormal youths 12-17 years of age from the Chicago area 
(stand 25) selected and reexamined In the special vision study: Jtjiy-Auguat 1968 



vision test results 


All Chicago 
area examinees 


Study sample 
selected 


Reexamined in . 
special study 


Number 


Percent 
of ex- 
aminees 


Number 


Percv^iit 
of ex « 
aminees 
in 
study 
sample 


Number 


Percent 
of 

study 
sample 

reex- 
amined 


Type of vision 
abnormality:^ 


210 


100.0 


148 


70.5 


98 


66.2 


92 
113 

106 
55 


43.8 
56.2 

50.5 
26.2 


30 
118 

106 
55 


14.3 
56.2 

50.5 
26.2 


29 
69 

59 
33 


19,6 
46.6 

39.9 
22.3 



^Includes duplication — 43 youths had both types of abnormality. 




fe 3, Ned lateral phorla outside the range of 
r scores of 8-18 where 13 Is the position 

of no lateral misalignment In binocular 

vision* 

Of the 254 youths in the sample draw for the 
Chicago area^ 210 were examined as part of the 
regular survey, Vision test results for them 
$howed 92 as normal and 118 as abnormal under 
the special study criteria, At the time arrange- 
ments were made for the regular examinations, 
the Health Examination Survey representative 
had described the purpose of the additional special 
vision study and had obtained consent from the 
parents for the youths* participation In this later 
study, should they bt» selected. Arrangements 
were made to transport those youths to be re- 
turned to the special study center which was in 
the Public Health Service Outpatient Clinic. 

Approximately two-thirds of those selected— 
98 out of 148— returned for the special vision 
study. These Included 29 out of the 30 selected 
systematically from the normal group and 69 
of the 118 visually abnormal group. Original 
survey examination findings for the visually 
abnormal group who v/ere and were not reexamined 
are shown in table A, Vacations and work Inter- 
fered with the return of the remaining 50 youths 
despite substantial follov/up effort by the Health 
Examination Survey representatives and the field 
manager for the clinical part of this study. 

REGULAR SURVEY EXAMINATION 

The test results from the regular survey 
examination that are compared in this report with 
the findings for the youths in the subsequent 
special vision study, with and without their 
glasses, include: lateral phoria at distance and 
n4ar and monocular visual acuity at distance; 
the axis deviation and the power of the spherical 
and cylindrical lens correction In the youths' own 
glasses; and the findings from the trial lens test 
for myopia. To preserve the independence of the 
subsequent clinical examination findings, the 
survey test results were not made available to the 
special study ophthalmologist prior to the special 
study. 

Monocular visual acuity was tested In the 
regular survey examination using specially de- 



signed targets in the Bausch and Lombe Master 
Ortho-Rater as described in the report, "Visual 
Acuity of Youths, United States,"? Special care 
was taken to keep the youths from squinting and 
hence reaching a spuriously high acuity level 
during the test. 

Lateral phoria of youths was also tested with 
and without correction In the regular survey 
examination using the appropriate plates for 
distance and near In the Bausch and Lomb^ 
Master Ortho-Rater In the same manner as 
the corresponding tests among children described 
in the report "Eye Examination Findings Among 
Children, United States."^ For this part of the 
survey examination the targets permitted measur- 
ing the degree of lateral phoria in single prism 
diopters (^)at distance up to ll^of ecophoria and 
11^ of exophoria and at near up to 13^ of 
esophoria and 21^ of exophoria, 

The regular survey examination Included a 
trial lens test for myopia for all youths whose 
distance acuity In either eye was less than 20/20 
(Snellen), The power In diopters (D) of the seven 
spherical trial lenses used In the test were: 0, 
-1, -1,5, -2, -3, -4, and -5, The trial lens test, 
which was always started first with the 0 diopter 
lens, was given without cycloplegla, No attempt 
was made to determine the extent of cylindrical 
correction or axis deviation for those with some 
astigmatism or to test with positive lenses for 
those with hyperopia. Hence this trial lens test 
was intended to give only an indication of the 
presence or absence of myopia and a crude 
measure of the best spherical equivalent correc- 
tion for myopia. 

A lensometer was used in the survey ex- 
amination to measure the power of the spherical 
and cylindrical lens corrections and the degree 
of axis deviation between the two .In the present 
glasses of the examined youths. The recording 
forms used In the survey are Included In the 
appendix, 

CLINICAL EXAMINATION 

At the start of the subsequent clinical ex- 
amination each youth in the special study was 
first tested without, then with, his own glasses 
(If he had glasses) for the degree of lateral 
phoria at distance and near. The special study 



ophthalmologist used the alternate cover tech- 
nique/employing prism bare for the quantitative 
determinations which permitted measurements In 
single prism diopter units ranging up to 25^ of 
esophoria and so^ of exophorla at distance and up 
to 30^ of esophoria and 35^ of exophorla at near, 

A standard dosage of cycloplegic (2 dropsi of 
1% Mydrlacll 5 minutes apart) was administered. 
Twenty minutes after the last drop of Mydriacll 
waa given, the study ophthalmologist performed 
a retlnoscopic examination and determined the 
best possible correction for the youths at distance, 
The power of the spherical and cylindrical correc- 
tion in each of these lenses was recorded to the 
nearest 0.25 diopter and the axis deviation to 
the nearest degreeV The monocular acuity with 
this maximum correction was also obtained, 
Results were recorded on examination forms 
shown in the appendix ► 

The clinical examination was given from 1 
to 4 weeks after the regular survey testing for 
each youth was completed. 



FINDINGS 

Phorla Tasi* 

For youths In the special study, lateral 
phoria test results without glasses from the 
survey and later cllnica] examination were in 
better agreement* on distance than on near testa 
among both the abnormal and normal control 
groups^ At near, agreement was better on these 
tests amc»ig normal thanalmormal subjects* Since 
the range in degree of lateral heterophorla was 
similar at distance and near but substantially 
greater among abnormal than normal subjects; 
the extent of agreement or lack of It between 
the survey and clinical tests does not appear to 
be a function of the severity of heterophorld* 

The proportion of youths for whom com^- 
parable survey-cUnlcal test results differed by 
no more than I prism diopter was highest for 
normal subjects at distance without glasses (41 
percent) and lowest for abnormal subjects at 
near without glasses (10 percent), as shown In 
tables B and 1-4, 



Table &« Extent of agreement between phoria test results on survey and clinical ex« 
ainlnation of youths 12*17 yeavs of age: Chicago Special Vision Study» 1968 



Group and test 


Nv^inber 

of 
youths 
given 
both 
tests 


Difference between survey and 
clinical scores in prism diopters 


0^ 


1^ or 
less 


2^ or 
less 


3^ or 
more 






Percent of examinees 


Abnormal group 












Distance: 
















6.4 


31.9 


57.4 


42.6 




37 


5.4 


24.3 


37.8 


62.2 


Near: 














60 


1.7 


10.0 


16.7 


83.3 




37 


13.5 


27.0 


29.7 


70.3 


Normal group 












Distance; 














29 


20.7 


41.4 


65.5 


34»5 


Near: 














28 


10.7 


21.4 


39.3 


60,7 



'with own glasses or contact lenses. 



4 



£gv pft these tests without glasses, the proportion 
ll^ivliom survey and clinical phorla test flndirigs 
3 prism diopters or more was 
|||g!j(iiflcantly greater on near than distance tests 
||ift\bng both normal subjects (61 percent compared 
Ifith 34 percent) and abnormal subjects (83 per- 
li$nt compared with 43 percent), The respective 
Ip!^ -distance differences In these proportions are 
Ijli^tlstlcally significant at the 5-percent prob- 
clllllty level ot lower. The proportion showing 
i;ip8 degree of difference on clinical retest 
(3 prlsn> diopters or more) without glasses Is 
|lso significantly greater on near , but not distance, 
l|fliis among the abnormal than the n<$rmal group 
(83 percent compared with 61 percent), Findings 
with respect to the agreement between clinical 
and survey phorla tests with glasses among 
abnormal subjects are Inconclusive; the re- 
I spectlve proportions of substantial disagreement 
(3 prism diopters or more) do not differ sig- 
nificantly from those found between survey- 
clinical test results among normal subjects. 

Survey tests generally tended to rate the 
subjects as having a greater degree of lateral 
heterophoria than did the clinical tests. More 
than half of the normal and ateiormal subjects 
scored lower on the clinical than on the corre- 
sponding survey test for all but the normal 
j;roup when tested at near. The proportions with 
lower clinical than survey scores ranged from 
64 percent for the abnormal group at distance 
Without correction to 58 percent among normal 
subjects at distance but dropped to 46 percent for 
rtormal subjects when tested at near. For the 
remainder whose clinical score was not lower 
than their survey test, the clinical score was 
substantially more likely to have exceeded than 
to have been the same as the survey score 
among abnormal subjects on three of the four 
tests^at distance without correction and at near 
without and ulth correction— and among normal 
subjects at near. 

When the type of heterophoria in any degree 
Was considered, substantially more youths wei^^e 
rated as having 1 prism diopter or more of 
(^^ophorla at distance on survey than on clinical 
lists, the proportions ranging from 69 to 78 
percent for the abnormal gtoup with and without 
correction and for the normal group on the 
$urvey compared with 3 to 6 percent on the 



respective clinical tests, as shown In table C, 
At near, the Sv'rvey test results with respect 
to some degree of esophoria are less consistent 
than those at distance, but for two of the .three 
groups or tests-^abnormals with correction and 
normals^^proportlonately more than twice as 
many were rated as esophoric In the survey than 
In the clinical examination. At near, the propor^ 
tlon rated as exophorlc (1 prism diopter or more 
deviation) was similar on survey and clinical 
examinations for all three groups or tests^ 
ataormals without and with correction and the 
normals. However, at distance, significantly more 
(proportionately two to three times as many) 
were found to have some degree of exophorla 
(1 prism diopter or more)on the clinical than the 
survey examination. 

The survey tests at distance were sub- 
stantially more likely to show lateral eye muscle 
Imbalance than were the clinical tests: the three 
survey tests showed only 8-21 percent as normal 
or orthophorlc (0 prism diopters of deviation) 
compared with 54-76 percent for the corre* 
spending clinical tests. At near, this pattern was 
also found among abnormal subjects when tested 
with correction (but not witliout) and among 
normal subjects. 

The degree of association as measured by the 
correlation coefficient between clinical and survey 
phorla test results among abnormal subjects Is 
significant and slightly higher for tests without 
glasses at distance than near (r«+,55 and +,44, 
respectively). A significant association also may 
be seen on tests with glasses and for normal 
subjects where the chi-square test for Independ- 
ence shows a relationship or lack of Independence 
significant at the 1 -percent probability level or 
lower (tables 1-4). 

Since it is the purpose of the survey tests 
to identify and determine the extent of significant 
esophoria or exophorla rather than to give a 
precise measure or distribution of the degree 
of imbalance In the youth population, the extent 
of agreement between survey and clinical ex- 
amination on this basis is of primary interest 
here, l"he critical levels of significant hetero- 
phoria most frequently recommended in standards 
for referring children for further stud/ and care 
are 5 prism diopters or more of esophoria or 
exophorla at distance and atnear 6 prism diopters 
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'dictHp'iM'i 






mm 


iililll 




■■■ Ik jfc' 
:;;:-J:,Xfit:;;/jv 


Survey 


Clinical 
test 


Survey 
test 


Clinical 
test 












Percent of examinees 






ilillllimilli * 


6.4 
5,4 


72.3 
78.4 


57,4 
54.1 


12.8 
8.1 


36.2 
40,5 


14,9 
13.5 




^MmfM^:- - : Uncortectcd- - - 

^^■:;S■:■^:.■-!!;>■-^V.■■■■■. ■ ■ ■ 4 1 1 - ^ ^ .uu ^ ^ ^ J am. Q ' . 

Wl t n cor r 6c t ion * - - - 


20,0 


11. 7 


10.0 
4'i.3 


10.0 
2.7 


70.0 
32,4 


78.3 
40.5 


■ ■: 71. 4f 


fev Uxoctince! 

Uncorrected----*"""^ 


3.4 


69.0 


75.9 


20.7 


20.7 


10.3 


100,01^: 


Near s 
Uncorrected-— ----- 


14.2 


39.3 


39.3 


14.2 


46.5 


1 46.5 


75.0 



lusititt critical Ibvelss dUtance eaophorla of 5^^ or morei exophorla of 5^ or fflo^t 
0^^ coSf idered Jiseutt Srthophorlc} near esophorla of 6^ or nore. exophorla of 10& 
or more, with remainder considered esaentUUy orthophorlc* 4,8»ft 



^Wtth own glasses or contact lenses. 



100 

\ 

i ro 

► jg ■ 



Ae^ORMAL GROUP 



Figure I* P^rc^i agrecweiil between cUnlcsl and sur- 
vey te$U aroorw youlhi 12-17 years of age In Iden- 
tifylnj essential orthophorlat Chicago Special Vi- 
sion Study, 1968. 



or more of eeophoria and 10 prism diopters 6|| 
more of exophorla.4,8.9 Considering the le88$|| 
degrees of heterophorla as orthophoria^ on th|| 
basis pf these broad groupings (significant 0^ 
ophoria, significant exophorla, and 68sentlall|| 
normal or orthophoric), clinical and survey t^f 
results show a high level of agreement ot^ 
essential orthophoria {table C and figure 
The percentage with complete agreement betweg^J 
survey and clinical test results on this basis w^^|0 
slightly higher on distance than near tests H^Sf 
91, and 100 percent at distance, respectively,; 
for the abnormal subjects tested without and 
with correction and the normal controls , compared 
with the corresponding percentages of 71, 73, 
and 75 at near)* 
Refraction 

From the survey and clinical examinat|^ 
findings tor the youths in this study it 
possible to determine the extent of agreemfAt; 



l ERJC 



f iifHdftf ^^^^^^^^ monocular dlst^-ico 

JjftcUlty'^tho best corrected acuity as determined 
:^;^ith myeloplegia in the refraction part of the 
^?cUrt^cal examination, the best level obtained 
glllll the trial lenses but without cycloplegia 
pjfi' the survey, and the level at which they could 
||r||d with their pre 

lllllllp previously indicated, the trial lens test 
||J|g|iyopia was given each youth tn the survey 
lllll^: tested less than 20/20 fn either eye without 
IH^^ses. The failure. to reach that level may have 
pBeen due to simple myopia, astigmatism, or a 
Hlombination of these or other condUions affecting 
HJIcuHy, It was the purpose of this special study 
p!lp determine how accurately this crude screening 
||(|evice consisting of a piano lens and six simple 
Hfiegatlve spherical lenses ranging In power from 
pi to 5 diopters could identify and roughly grade 
Mttie degree of simple myopia. Obviously^ the 
refraction done in the clinical examination with 
Cycloplegia and that done at the time the youths 
wer^ examined for their present glasses would 
have determined the best correction possible at 
those respective times and would not have been 
limited to Just the negative spherical corrections 
of S diopters or less used in the survey tests, 
The best apparent agreement among these 
three measures of corrected acuity (disregarding 
the strength of the correction needed) was between 
the level obtained with refractlonin the clinical 
examination and that with present glasses at the 
time of the survey (tables D and 5), Agreement 



Table D. Extent of agreement on visual acuity level among findings froaj refraction In 
clinical exarainatloni trial lens test in survey, and tests with present glasses in sur- 
vey of youths 12-17 years of age: Chicago Special Vision Study, 1968 



Tests for determining acuity 


Nufi;ber 

of 
tests 


Difference In monocular 
acuity level 


None 


One 


Two 


Three 
or more 






Percent 


of tests 




103 


57.2 


16.6 


8.8 


17.4 


lijrrl^l lens vs • present glas ses ------ — - ------- 


75 


42.7 


17.2 


12.2 


27.9 




84 


60.7 


20.2 


11.9 


7.2 















If ■ 

pa-- . ■ 



between acuity on the trial lens test and the rer, : E J 
fractlve examination was slightly but not si|;^f ^ ; S 
nlflcantly leas good, while the poorest agreement 
was that between results with the trial len$ and 
those with present glasses both done at the lime 
of the survey. 

Complete agreement with respect to distance 
acuity level was reached on the survey tests with 
present glasses and with refraction on the clinical 
examination for 61 percent of the youths compared 
with 57 percent complete agreement between the 
survey trial lens test results and those from the 
refractive examination. Agreement within one 
acuity level was reached for 81 percent of the 
youths between their survey tests with glasses 
and their refractive examinatlorj. compared with 
74 percent between trial lens and refractive 
examination. Substantially less good agreement 
was found between acuity on the trial lens test 
and with their own glasses among these youths-- 
only 43 percent reached the same acuity level on 
both types of tests while for 60 percent acuity^^^^^^^^ ^^^^^^^^^^lyf 
differed by no more than one level. The poorer .^^^^^^^^^^^^ - V f 
agreement between the trial lens test results 
and those with their present glasses reflects 
the fact that not all of the youths were reaching 
their best corrected acuity with their present ^ : 
glasses at the time of the survey. 

Consideration of the acuity level reached on 
each of the three types of tests in relation to the ; 
sjdierlcal equivalence of the corrective lens used 
gives some further insight into the lack of 



cofiipleW agreement in the measurement of acuity 
among these three tests. As used In this report, 
the spherical equivalence of a lens (system) Is 
that described by Copeland (1928) to as the 
algebrslc sum of the spherical power of the lens 
and half the power of the cylinder, This ap- 
proximation of the strength of the lens has the 
effect of Ignoring or omitting tho astigmatic 

; cotirectlon in compound lenses (those with both a 
,6|>herical an4 cylindrical correction) to the extent 
descrlNd by Duke-Elder (1970), a in a simple 

;Sphert0|l correction the power (the reciprocal 
of the focal length) and the spherical equivalency 
of the lens lire identical, In the present study, 
when the strength of the lens In terms of Its 
spherical equivalency was taken ,lnto account, 
agreement between the acuity on refraction and 
on the trial lens test was found to be better 
than th^t between acuity on the refractive ex* 
amlnatlon and with their own glasses or between 
acuity test results with their glasses and with 
the trial lens (tables 6-8). 

The proportion of youths In the study reach- 
ing at least the 20/25 level on each of the three 

Table E, Proportion of tests In which acu* 
Ity of at lesst 20/25 was obtained for 
youths 12-17 years of age with the re- 
fractive examltiatlon and the trial lens 
test, by the spherical equivalence of 
the corrective lens used? Chicago Spe- 
cial Vision Study, 1968 



Spherical equlva ^ 
lencd^ In diop- 
ters 


Percent of oonocu > 
lar teats with cor- 
rection to at least 
20/25 level 


Trial 

lens 

test 


Re- 
frac- 
tion 


Pres- 
ent 
glasses 




27.2 
92.0 

100. 0 
66.7 
91.7 

100.0 
21.7 


94.4 
100.0 
90.9 
80.0 
88.2 
100.0 
68.2 


55.5 
100.0 
50.0 
^ 66.7 
91.7 
75.0 
76.7 













^Alftebralc sum of the spherical and 
one-half of cylindrical lens power. 

supper limit of spherical equivalence 
Iti trUl Una test was -5 diopters. 




Figure 2r fVoportloft of iw>ftocu1ar le$t$ In whlcfi^^' 
aciJttyof atlea$t20/2S wa$ reached with trial -fe 
te$t and refractive examirtatlort, {>y sphdrlc^il eiuly-^ <^ 
alence of lens for tho^e requiring correi^tloo of-;?^ 
I to 5 dioptere or more: Chicago Special VUlOrt'<^% 
Stody, 1966. 
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acuity tests shows generally good agreement;^! 
when a lens with spherical equivalency of -if'|y 
through -4 diopters was used, as may be seeif'^! 
in figure 2 and tables E, 9-11, The poor agree- 
ment evident at the extremes of the trial lensjl^ 
ranged diopters or no correction and 
diopters --reflects ihe limitations of this surveji^'^ 
test. At the lower extreme are those who^e'fl 
visual problem is not one of simple myoplaV^Jl 
while at the upper extreme are those needing f 
stronger corrective lens. About 3 percent of these || 
youths were found on clinical examination to b^'i 
hyperoplc rather than myopic, so that no real 
improvement In acuity could be expected with ^ 
a simple negative lens. 

Seventeen percent of youths reached the same 
acuity level with the same spherical equivalency 
of lens on the refractive examination and trial 
lens test compared with 1 1 percent on the re- 
fractive examination and their own glasses and 12 
percent on tests with their own glasses and those 
with the trial lens (tables 6*8)* The better 
agreement Is found only for those with a simple , 
spherical correction (the respecilve percentages S| 
being 12 percent. 6 percent, and 5 percerit)^ i!| 
while youths with some degree of astigmatism 



mi 



rrt^uiring ft bpmpiek lensicotrecrion show about 
ft^i 6mi lov*l djf' Ag«;«iC^ft*ftt on all three cotn^ 
^.1, - ^^p^^^^ percentages being S 

/Spe.rcent^ smd 7 percent)* 




f11i6 eawie iSSyel of acuity was rr^ached more 
equemly with a weaker correction (spherical 
ii'^ujval^nce) on the refractive examination than 
|f lltheF/tfil tMM l«n6 telt or testa with their own 
|filMge1e|?^^^ percent agreement In acuity with ^ 
f l^?>ftg'ef cprrectlon in the trial lens and 21 per- 
l^l^^t l^telitfent in acuity with a stronger correc- 
^lllo^-|S. their glasses as might be expected since 
PihIJ' examination svas given with the 
itt^dminee's eyes in a relaxed condition under 
^^yoloplegics* A negligible proportion reached the 
||:|ime acuity level with a weaker correction in 
Ifllielr glasses than y^ith t|je trial lens. 

Better acuity was* reached with a stronger 
ff'Qprrectlon on the refractive examination than 
fvlelther the trial lens test or tests with their own 
Slijiasses (22 percent reached better acuity with a 
^stronger correction on refraction than that used 
i in the trial lens test and 14 percent than that in 
their own glasses), if comparison Is limited here 
to the possible raiige of the trial lens test, the 
former proportion is reduced to 12 percent, 
Substantially more youths reached better acuity 
with a stronger correction in their own glasses 
• than that used In the trial lens— 44 percent for 
; the entire group or 20 percent if comparison is 
^; limited to the possible range of the trial lens 
|;|e6t (less than 6 diopters). 

For refraction in the clinical examination 
ii^lnpre than half of the visually ataormal youths 
l||1[$3 percent) required a complex lens with both 
l|:igpherlcal and cylindrical correction to com - 
llpensate for astigmatism to reach their best 
teorrected acuity (table 6)* Hence the agreement 
between the clinical examination and trial lens 
test findings with respect to the power of the 
S^orrectlve lens needed and with respect to the 
i| best corrected acuity with that strength is sub- 
if^antially poorer among these subjects than among 
11^0 remaining 47 percent where no cylinder in 
lltte lens was needed/ For the latter group, with 
©^ astigmatism, 25 percent reached the same 
i|^eulty level with the same lens spherical equlv- 
Ijlifhce on both the clinical examination and 
Id lens test compared with 9 percent among 



i^hose for whom a cylindrical correction was 

^^g:""^ ■ ■ ■ ■ ■ ■ • 



also needed^ (The difference In these |>rop<>rUdft«/ 
1$ statistically significant at the5-J*fcentpfo$*: V 
ability level.) / ' ^ ; 

More than one-half of theresult|(5^ j^i?feeftt)^; , 
from the trial leits tests understit'ed^ t^^ 
acuity attained on refraction with about /O percent ' 
of this being due to the need for a stronger lena i --^^ 

or cylfnder or both in the dotrfee^W,/ fV ' -t"^^^^ -/ 

Nearlj^ 7 percent of the trial leris tests 
apparently^ overcorrected the acuity beyofid that 
obtained iri the clinical examination deipjite.tfe^:^ / 
lact that care was taken in the survey exa.hiinatl^ trS^^^^ 
to keep the youths from squinting, Slightly bi^kfef^^ 
not significantly more of these were rartiQfti ^/^' 
youths requiring only a simple neg^itive spherical 
lens correction, without a cylinder. 

Comparison between the degree of refraction 
In the present glasses for these youths at the 
time of the survey and in the best correction for 
them at the time of the clinical examination is 
shown in tables 12-15, The degree of association 
or extent of agreement with respect to both the 
spherical equivalence and the spherical lens part 
In both corrections Is very high (r * + .84 and xj^^» 
1, 155*53, p< ,0001). No significant association or 
agreement was found with respect to the power 
of the cylindrical correction or the axis deviation 
in the complex lenses (tables 13 and 14), 

It is of interest to compare the acuity levels 
reached with the trial lens and with their present 
glasses for the youths in this special study, 
both tests done In the survey without dilation, 
but within a period of less than 20 minutes. 
The correlation here was of a very low order*- 
+.05 for the entire group or +.20 if limited to- 
those with simple spherical correction In their 
glasses. The correlation between acuity with 
their present glasses In the survey and that 
found on refraction (with cycloplegla) in the 
clinical examination was +.40 for the entire 
group but increased to +.70 when limited to the 
group with simple spherical lenses. 

Thus on the basis of the Chicago study the 
trial lens test results from the survey would 
appear to differentiate myopia and to provide s 
slightly better estimate of the best corrected 
acuity level for the youth population than that 
obtained from test results with their present 
glasses within the limits of the strength of the 
trial lens test. The estimates will be better for 



ii 



lERiC 



those youths who require only a simple correction 
of 6 diopters or lees than those requiring a 
stronger lens or complex correction* 

DISCUSSION 

Previous studies have shown correlations 
between clinlcal and Orrho- Rater lateral phorla 
tests ranging from +,53 to +,94 at (iiscance arid 
+.64 to +,77 at near,5.i-'-t'V From these studies 
it Is also evident that, as measured by the corre^ 
lailon coefficient, the association between machine 
tests (including the Ortho- Rater) and clinical 
tests Is as close as that between the clinical 
tests themselves when given under controlled 
conditions with only a short timelag between 
the first test and the retest. 

The findings with respect to agreement 
between clinical and survey (Or tho- Rater) phoria 
tests at distance in the present clinical study are 
within the range of the previous survey results 
(/ = +,5$), while at near they are somewhat lower 
(i'«+»44). Considering the timelag between the 
survey and clinical examinations of from 1 to 
4 weeks, these findings are remarkably consistent 
with those from previous, more closely controlled 
studies. Complete agreement for 70*90 percent 
on the various phoria tests was found when 
results were grouped into the three categories 
of significant esophorla, significant exophoria, 
and essential orthophoria^ Hence the phoria 
findings among youths from the Health Ex- 
amination Survey in 1966-70, of which this 
study group is a small segment, can be expected 
to give fairly accurate estimates of the prev- 
alence of significant esophorla and exophorla 
among youths 12-17 years of age in the United 
States. 

With respect to the measurement of visual 
acuity; the comparability of machine test and 
clinical test scores has been Investigated in at 
least three studies, but these studies used in- 
struments or urgets differing somewtiat from 
those in the present study, ^'^^^^^'i' The findings 
from these studies would indicate that the as- 
sociation between these machine and clinical tests 
are also as close as between the clinical tests 
themselves, ranging from correlations of +.70 
to +,90 when both types of test are done without 
dilation. 

Because of the limitation of the trial lens 
used In the survey, the timelag between the 



survey and clinical tests, and the fact that the 
best correction was obtained by refraction with 
cycloplegla In the clinical examination; it is to 
be expected that the agreement between the 
survey and clinical acuity tests will be lower 
than those from the studies cited above, The 
correlation between the acuity obtained on the 
survey trial lens test (without myeloplegia) and 
that obtained by refraction (with cycloplegia) 
In the clinical examination was +.29, However, 
if the comparison is limited to those 47 percent 
of the youths for whom only a spherical correction 
was needed (without any astigmatism requiring 
a cylindrical correction also), the correlation was 
Increased to +,S4» 



SUMMARY 

The validation study of the vision test battery 
used in the Health Examination Survey of 1966-70 
among youths 12*17 years of age was conducted 
among a sample of youth examinees in that 
survey from the Chicago area In July- August 
1968, The study was designed primarily to 
determine the degree of correspondence with 
respect to myopia and lateral heterophorla be- 
tween actual survey test results and those obtained 
in the usual clinical examination by an ophthal-^ 
mologlst. 

Following 1 to 4 weeks after their regular 
survey examination, a sample of 98 youths, 
including 69 who were Judged visually abnormal 
by predetermined criteria and a control group of 
29 normal youths, were given a standard clinical 
ophthalmological examination In which cyclo- 
pleglcs were used for the refractive examination. 

Findings from the special study Indicate that 
the survey test results for lateral phoria will 
give fairly reliable estimates of the prevalence 
of significant esophorla and exophorla among the 
youth population of the United States Ia t^e 1966-; 
70 survey. The trial lens test for myopia will 
give a slightly better estimate of the best corrected 
acuity among the youth population than that 
obtained from test results with their present 
glasses when considered in relation to the strength 
of the correction needed, The estimates will be 
slightly better among those requiring only simple 
spherical lenses than those with astigmatism 
needing a more complex corrective lens. 
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t«M<^ li ' of blrtocuUr lateral phorU at distance without correction on aurvcy 

;^ teat aht* clinical examination of youths 12-17 yeara of a^ej Chicago special Vision 
Study, \H6 



Findings on clinical 
exai]!)lnatlon 



Total 
youths 

iti 
study 



Survey test results 



Esophorla in prism diopters 



10* 



8* 



5^ 



4* 



3* 



2* 



0* 



Exophorla 
In prlSDs 
diopters 



1* 



2* 



Targe c 
not 
visible 



ABHORMAL SURVEY 
Total In ttudy 

EaophorlA 

25* 

4* 

2* 

1* - - 

0* 

Exophorla 

I* 

2* 

A* 

t:::::::::::.:::::: 

10* 

12* 

14* 

16* 

30* 

NORMAL ON SUHVEY 

Total in study 

Esophorla 

2* 

0* 

Exophorla 



2* 

4* 



6^ 



1 
1 
I 

35. 



5 

13 
3 
3 
1 
1 
1 
1 
1 



29 



1 
22 



Hunger of yv^uths 
1 1 3 4 6 8 11 6 5 111 



"J^Mf V t^*ar Ut«Ml phcxU vUheut cormtt^m oh lurvey teit »nd clinical exwlnation of ybathi 12-17 vcl 

^ ' : . of aget Chicago Si)«cial Vlilo.i Study. 1966 : 
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20/100 

20/200 

20/^00 



trial len& 



Total- 



1 



20/20 or better* 

20/25 

20/30 

20/40 

20/50 

20/60 to 20/70*- 

20/100 

20/200 

20/400 



Present glasses 



Total- 



20/20 or better* 

20/25 

20/30 

20/AO * 

20/50-^ 

20/60 to 20/70- 
20/100—-—. 



fty';;-.;i.u.ia;i'.s»:..';;w ' ■ .; 

'^^^ -^.-^ r; ^- . 




Monocular acuity level 




-test for monocular acuity and 
; - acuity level 


Total 


20/20 
or 

bet- 
ter 


20/25 


20/30 


20/40 


20/50 


20/60 

to 
20/70 


20/100 



Number of testa with refraction 



lO.** 


65 


24 


9 


4 




1 




54 


47 


7 




to 










10 


1 


9 














11 


6 


4 


1 












12 


4 


2 


4 


2 










4 


3 


1 














3 


2 






1 










2 




1 














5 


1 




3 


1 










2 


1 




1 




# 












Number 


of tests vith present glasaea 




75 


43 


9 


10 


5 


L ^ 


3 




3 


37 


28 


5 


3 






1 






5 


1 




I 


1 








2 


9 


5 


I 


2 


I 










d 


4 




1 


1 


2 








4 


2 


1 












1 


3 




1 


1 






1 






2 


1 










1 






5 


1 


i 


1 


2 










2 


1 




I 













Number of teats with refraction 



84 


58 


15 


7 


3 




1 




50 


43 


7 












10 


5 


3 


2 








m. 


10 


6 


2 


2 








: - ■ • 


5 


1 


1 


1 


2 








2 






2 










4 


2 






1 




1 




3 


1 


2 













Hi; 



1"* ■ 



y UVel t^fch^d with trial Una and present gUs&es in 6\stv&'r!mA^M:f^ti^tiM^ 
Inattont Chicago Special Vision Study/ 1968-*Con, ^ : / 1^^^^^^^^^ 



j; I'Jthe yt*u«l acultv 
yCHn clinl<Jal tkm 







Monocular acuity lev^ 




■ ' ' ' - xeat for monocular acuity and 

feSliSftlM^^^^ ■ acuity level-:./ 

^XfiiSIIi^SSS^^^ V;,-; • . .. " . ■ ^ : , : 
' - .^i . 


total 


20/20 
or 

bet- 
ter 


20/25 


20/30 


20/40 


20/50 


20/60 
20/70 





Trial lens 



iiill 

iiil 



20/20 or better • 



20/60 to 20/70- 

20/100 

20/200 

20/400 



Trifll lens 



il 



lllgil 



Total- 



20/20 or better- 

iO/25 

20/30 

20/40— 

20/50 - — 

20/60 to 20/70- 

20/100 

20/200 

20/400 



Present glasses 



Totals 



20/20 or better- 

20/25 

20/30 

20/40 

20/50 

20/60 to 20/70- 
20/100 



Percent of teats with refraction 



Percent of tests with present glasses 



Percent of tests with refraction 



wMm 



100.0 


63.1 


23.3 




3.9 




1.0 






45.6 


6,8 










- i % ~" ' ' 1 


9.7 


l.O 


8.7 












10.7 


5.8 




1.5 








• y 


U.7 


3.9 


2.0 


3.9 


1.9 






3.9 


2.9 


1.0 












2.9 


1.9 






1.6 








1,^ 




0,9 








1.6 




4!8 


1.0 




2.8 


1.0 








1.9 


0.9 




1.0 











100. 0 


57.3 


12. Oj 


13.3 


6.7 


2.7 


i.O 1 


4.0 


49.3 


37.3 


6.7 


4.0 






1.3 




6.7 


1.3 






1.3 








12.0 


. 6.7 


1.3 


2.7 


1.3 








10.7 






1.3 


1.3 


2.7" 






5.3 


2.7 


1.4 










1.2 


4.0 




1.3 


1.3 






U4 




2.6 


1.3 










1.3 




6.7 


1.3 


1.3 


1.3 


2.8 








2.7 


1.3 




1.4 













100.0 


69.0 


17.9 


8.3 


3.6 




1.2 






59.4 


51.1 


8.3 














11.9 


6.0 


3.6 


2.3 












11.9 


7.1 


2.4 


2.4 








■ tit 




6.0 


1.2 


1.2 


1.2 


2.4 










2.4 






2.4 












4.8 


2.4 






1.2 




1.2 






3.6 


1.2 


2.4 














S^Kli^ i^^^^ to percent of monocular vi$aal acutty testa for youths 12-17 years of age given the ■ 

^«ii|^|Ef|etlV*'iXaml^ In cXintcal exatainatlon and the trial lens test In survey, by the visual acuiey r 



^yil ViieKe<5 and the cottipatdtlve strength of the lensesi Chicago Special Vision Study, 1968 



m 



^JJ^^ Comparative strenath^ of refractive 
■ : and t r la I 1 ens e s 



Total 
eyes 
teated 



Best Jiculty on 
refraction 



Same 

as 
with 
trial 
lens 



Better 
than 
with 

trial 
lens 



Worse 

than 

with 

trial 

lens 



Total 
eyes 
tested 



Best acuity on 
refraction 



Same 

as 
with 
trial 
lens 



Better 
than 
with 

trial 
lens 



Worse 

than 

with 

trial 

lens 



fti$pherlcal equivalence^ of all lenses in 
refractive exatolnatlon: 



Total*i" 



p:-"* Saf&e as trial lens --^ 

S^'V- Stronger than trial lens but within 

jj-' trial lens range---*---*--^ 

Weaker than trial lens 

. ' " Beyond trial lens range (6 diopters 
^{ or more)-*------------- 



Spherical lens only used in refractive 
examitiatlont 



Total- 



1! 

Hi 
m 



Power same as trial lens--*- 1-—--^- 
fower stronger than trial lens but 
within trial lens range-*- — ---—— 

Power weaker than trial lens 
Power beyond trial lens range (6 
diopters or more) 

>pherlcal and cylindrical lenses used in 
refractive examination t 



Total* 



Power^ same as trial lens-^— 
Power^ stronger than trial lens but 

within trial lens range---- — ----- 
power J weaker than trial lens-- — — - 
power' beyond trial lens range (6 

diopters or more) — 



Spherical equivalence^ safae as trial 
lens-^— 

Spherical equivalence^ stronger than 
tri^l lens but within trial lens 
range--— — ------ 

Spherical equivalence^ weaker than 
trial lens* — -—"--7——--*--—-*'"* 

Spherical equivalence' beyond trial 
lens range (6 diopters or more)-— -- 



Number of tests 



Perckint of tests 



103 


42 


54 


7 


ioo.o 


40»8 


52.4 


6.8 


3& 


17 


21 




36.9 


16.5 


20.4 


* 


22 


8 


12 


2 


21*3 


7.8 


11.6 


1.9 


32 


17 


10 


5 


31.1 


16,5 


9*7 


4.9 


11 




11 




10,7 


- 


10.7 


- 


48 


21 


23 


4 


46.6 


20.4 


22.3 


3.9 


20 


12 


6 


. 


19.4 


11.7 


7.7 




6 


2 


3 


I 


5.8 


1.9 


2.9 


1.0 


IS 


7 


8 


3 


17»5 


6.8 


7.8 


2.9 


4 




4 




3,9 




3.9 




55 


21 


31 


3 


53>4 


20.4 


30.1 


2.9 


15 


6 


8 


I 


14.6 


5.8 


7.8 


1.0 


20 


8 


11 


I 


19.4 


7.8 


10.6 


1.0 


9 


7 


I 


I 


8.7 


6*8 


l.O 


0.9 


11 




11 




10.7 




10.7 




18 


5 


13 




17. 


4.9 


12.6 




16 


6 


9 


1 


15.5 


5.8 


8,7 


1,0 


U 


10 


2 


2 


13*6 


9.8 


1*9 


1.9 


1 




7 




6.8 




6.B 





ipower and spherical equivalence. ^ ^ . ^ *. 

^Spherical lens power in simple lens or algebraic sum of power of sphere and one-half power of cy- 



Under in complex lens. 

'Algebraic > sum of power of sphere and cylinder in complex lens* 
^Algebraic atw of power of sphere and one-half power of cylinder in 



complex lens. 



wmm 



iffefrftctive Uni youth's 



Total 
eyed 
tested 



-:$phetlcal equlvnUncto^ of all 
r Unc^B In refractive examl- 
M: tiatlonr 



iiiii 



Same aa ovn llaaaea***-*-'-'^* 
■ StyoTigat than own gXaaaes 

Kiiilip^ex teal 1 only, u fed in - ^ 
^1^1 ' tefrac tlv^a examination i 

y:^-:::Hvt;:X Total 

poweir iame as ovn glasaes--* 
Power stronger thai^ own 
giass^a*----*--**--"^-^ 
Power weaker than own 
glasaes— ' 

Spherical and cylindrical 
lenses used in refractive 
examination; 



i';ii':'v!i;i.K,!5j!i^'i>;'^ 



total* 



PowetJ sasqe as ovn glasses^^ 
Power ^ stronger than own 

glasses •#Mi«*««««*>"^«*»*>*"*««>« 
Power' weaker than own 

glasses* 



Spherfcal equivalence^ same 
as own glasses*---*'-;*'--— 

Spherical equivalence^ 
stronger than own glasaes*^- 

Spherical equivalence* 
veaker than own glassea--- 



Best acuity on refraction 



Same as 

with 

own 
glasses 



Better 

than 

with 
ovn 
glasses 



Worse 
than 
with 
own 
glasses 



19 
17 
46 



6 
5 

28 



45 



11 
26 

13 
12 
20 



Humber of tests 



31 



9 
4 

18 



16 



5 
I 
10 



15 



2 
2 

II 

4 
3 
8 



28 



4 
12 
12 



10 



16 



25 



6 
1 
18 



13 



13 



12 



Total 
eyes 
tested 



Beat acuity on refr^ctiofi . 



Sajne as 
with 
own 
glasses 



Setter 

than 

with 
own 
glasses 



thstr--'¥ii 

witV 

V own \ -w-'i; 
glissllfig 



percent of tests 



100*0 



22,6 
20.2 
57,2 



46»4 



7,1 

6<0 
33,3 



53.6 



9.6 
13.1 
30.0 

15.5 
14,3 
23.8 



36,9 



10.7 
4.6 
21.4 



19.0 



6.0 
lp2 
11.6 



17.9 



2.4 
2.4 
13,1 

4.8 
3.6 
9.5 



33,3 



4, 
14. 
14,3 



11.9 



1*1 
4.8 
6,0 



21.4 



3,6 
7,1 

10.7 

3.6 
9.5 
8.3 



is-^iji 



14,31^' 



3.^^ 

3,6 

7.1 

1.2 
6,0 



Jpower and spherical equivalence. ^ ■ ■ . c - 

^Spherical lens power in sitdpU lens or algebraic sum of power of sphere and one -half power of cy- 
linder In complex lens, 

^Algebraic sum of power of sphere and cylinder in complex lens. ^ 

^Algebraic sum of power of sphere and one -half power of cylinder in complex lens. 



ERJC 



»Sifiiliiii|»-- 



. ^ . , pment o£ irwnOcuUr vtflUftl acuity teats for youths 12-17 yearB of Age ftlveti 

ttlal Uns M4t and teats with pt€5ent gUs^es In survey » by the visual acuity level reached artd 
^if jfjthie, c<wpatatlVe afcrength of the lenses j Chicago Special Vlalort Sfcuiy, 196S 



illiia 



.Comparative strength^ of youth^s own 
Mk':'^. glasses and trial lens 



Total 
eyes 
tested 



Hili': 



^^fherlcal e<iulvalence'^ of own glasses! 



Total- 



^fgSatte as trial lens*---*----- .-- 

/ Sttonfter than trial lens but vlthln 

f:' trial lens range * 

Weaker than trial lens — - 

"if Beyond trial lens range (d diopters 
' ' oruQore)^----— — ----- - — - 



^i^pher leal lens only In ovn glasses j 
Total 



WW: 

b| Power same as trial lens — * 

P^er. Stronger than trial lens bur 



within trial lens range--- — ---- 
Power weaker than trial lens----- 
Power beyond trial lens range (6 
diopters or more)— — - 



Spherical and cylindrical lenses in own 
glasses : 



Totals 



powerj same as trial lens------ ----- 

Power^ stronger than trial lens but 

within trial lens range------ -- — - 

Power V weaker than trial lens------ - 

Power ^ beyond trial lens range (6 

diopters or more) — 



Spherical equivalence^ . same as trial 

lens — 

Spherical equivalence^ stronger than 

trial lens but within trial lens 

\ range - 

Spherical equivalence' weaker than 

trial lens— --------- ------- 

Spherical equivalence^ beyond trial 

lens range (6 diopters or more}----- 



Actual acuity vith 
own glasses 



Same 
as 
with 
ferial 
lens 



Better 
than 
with 

trial 
lens 



Worse 

than 

with 

trial 

lens 



Number of tests 



75 



19 

24 
II 

21 



34 



9 
5 

12 



41 



19 

5 

13 



II 

15 

6 
9 



19 



II 



39 



6 
15 

Id 
18 



2 
6 

10 



21 



3 
7 

11 

4 
9 



17 



Total 
eyes 
tested 



Actual acuity with 
own glasses 



Same 

as 
with 
trial 
lens 



Better 
than 
with 

trial 
lens 



Worse 

thsn 

with 

trial 

lens 



Percent of tests 



ICO.O 



25.3 

32.0 
14.7 

28.0 



45.4 



10-7 
12.0 

U.O 



54.6 



5*3 

25.3 
6.7 

17.3 

14.7 

20.0 
8.0 
12.0 



25i3 



12.0 

8.0 
4*0 

K3 



10,7 



5,3 
4.0 

1.4 



14.7 



10.7 
2.7 

1.3 

6.7 

4.0 
, 4.0 



52,0 



8.0 
20.0 

24.0 
24.0 



2.7 
8.0 

13,3 



28.0 



4.0 
9.3 

14.7 

5.3 

12.0 

10.7 



22,7 



5.3 

4.0 
10.7 

2.7 



10.7 



2,7 

6.7 
1.3 



11.9 



1.3 

5.3 
4.0 

1.3 



2.7 

4.0 
4.0 

1.3 



. 'Power and spherical equivalence, 
^^pherical lens power in simple lens 
:k&linder in cotoplex lens. 
te# jAlgebraic sum of power of sphere and 

. /Algebraic sum of power of sphere and 



or algebraic sun of power of sphere and one-half power of cy- 

ylinder in complex lens, 
one -half power of cylinder In complex lens. 



mms: 

mm: 



lERlC 



21 



^*bU 9. S«at««r ^nd Mtceut of B.wocutaf vliual 4CUlty tett« for youths, 12-17 yem of ag*, by tU vliuil l^liil^y ' 
Uv*l rtached tnd the itr«n$th of correction tn ttlal Un« «a<2 refractiotii Chicjgo SpecUl vuiort Stu^yj wl ' 



e^«£v«Uftce Of len« 



Total^ 



Honocultr acuity 



20/20 

or 
bet* 

ter 



20/25 



20/30 



20/40 



20/50 



20/« 
to 
20/70 



20/100 



20/ ZOO 



20/400 



Total- 



- 5 D-*. 
. 4 D--* 
-J D— 
• 2 b".* 
•1.5 
. 1 
0 



Total- 



-12 
-10 

- 9 

- 8 

• 7 

• 6 
" 5 
« 4 

- 3 

- 2 
-1*5 D 

- 1 D 
0 D 

+ 1 D 
+ 2 D 



Spherical equ i valence^ 



-10 








-3 


P 


- 7 


t) 


- 6 


D 


- 5 


D 


- 4 




- 3 


D 


-2 


0 


-1.5 


D 


- 1 


D 


0 


D 


+ I 


D 


2 


D 



TRIAL LEKS 



Total- 



Kegatlve lena- 
0 pover------- 



(Spherical equivalence) 
Total — — - — - — — 



Hegattve lena- 
0 power 
l>oaltlve lena- 



Nuaber of taita 



103 


54 


10 


11 


12 


4 


3 


2, 


5 


1 4' 




L 


\ 




« 
1 


A 
H 


2 


- ■■ ■ m 

I 


1 


- 'I 




/ 




■ 


. „•„ 


■ • 










1 • 












■ 


■ ■ - * 


■ * 




o 


L 
*• 






i 












i. 
o 


r 








• ■ 












*J 






& 






I 


1 










■ 


y 




i 








1Q3 


65 


24 


9 


^ 4 


- 


1 


to 








1 


















1 






1 




- ■ -.^ . 


« - 






«' 


2 


i 


♦ ; 


1 


• 


- - 


• 


* 




-V 




■ • 






■ * 




■ * 


■ " 




















*. 


. . .:. * 




8 


5 


1 


• 


4 

2 


■ • 




■■ ■■ • 


' - » 




■ ■■■*> 


: ■ C 






- 




• 


.. 




» 


IX 


8 


J 
















1/ 


11 






- ■ ■ ■ • 




* - 






■ • 


10 


6 


£ 


* 




* 










11 


7 


1 
J 


: ■ ■■ * 


1 




■ ■ • ■ 


■ - 




■ ■ -m 


10 


8 


4 




' *i 












18 


11 


6 


- 


1 


- 






- 


- 


3 
1 


4 

2 


1 

L 










- 






2 


1 


* 
















1 




















J 


L 


















5 


5 












- 




m 


S 


4 


3 








1 








10 


7 


1 




2 












18 


12 


6 














m 


10 


6 


2 










- 






10 


6 


2 
















11 


9 


1 




1 












23 


14 


8 




1 
















1 

i. 










* 






L 


























Percent 


of tettt 








100.0 


52-4 


9*7 


10.7 


1 11.7 


1 3.9 


1 2.^ 






1.9 


78.6 


52.4 


3.9 


6.8 


3.0 


3.9 


1.9 


1.9 


4.8 


0,9 


21.4 




5.8 


3.9 


8.7 




1.0 






1.0 


100«0 


63.1 


23.3 


8.7 


3.9 




1.0 






- • 


75»8 


48.5 


15.7 


7.7 


2.9 




uo 








22.3 


14.6 


6.7 




UO 












1.9 




0.9 


1.0 










• 





ivith both typea of teat. 

Ipower of lena In dloptera (d)* algebraic sum of spherical power and cylindrical power In the correction. 
Sp^erlcal equivalence of lens in diopters (D)» algebraic sum of spherical pover and one-half power of cylinder 
In the correction* 




of ay:rt6<uUt vUual icultv tests for youths 124? year* of age, by the'■^^Ud^l^^*^ii^V^■^^^^^ 
Pllfl^f^-^^^ ttr^nath cf corcectton la trial Una and in present glasses: ehleag^*SpectarvUt6^ 



an(J spherical 
e^lulvdZtnce of lens 




TR IAL ySNg 



Power , ' 



PRESET GtASSEfi 



Total- 



at 

•11 

m 



Lens power'' 



D "'.y/.ii'.i 

^.•4^. ....... 

D 



>1,5 D 

* I 0 

0 D 

f 1 t> 

Spherical equivalence^ 

-14 D 

D 

D--- — — 

0 

D ^ — * — 

D 

D — 

0---- 

D 

D 



40 



Total 



Monovular acuity 



20/20 
or 

bet- 
ter 



20/25 



20/30 



20/40 



20/50 



20/70 



20/100 



20/200 



20/400 



• 7 
> 6 

:;l 

- 3 
» 2 

4.5 D 

- I D 

■ 0 D 

+ 1 D 

+ 2 D 



To til - 



TRIAL LENS 



lega C i ve 1 e rt s • — - - 
Q>ower- 

Mr. PRESEKT CUSSES 

(Sphct lea I equivalence) . 

SiSS^.^^ t« 1 * — - - - - ^ - - - - - - - • - • 



gejitlve leni^-^-^k- 
j^eiff-^-^i-fc^i.-^- 



NuDiber of tests 





37 


5 


9 


8 


4 


3 


2 


K 
J 


*> 


23 


4 
7 


1 
2 


5 


I 


4 




1 


4 




U 


10 




1 












• 


5 


3 




1 


1 






- 




* 


5 


4 


1 


*• 












■- 


12 


9 




I 


1 












10 




I 


1 


5 




1 


X 


: 1 


1 


75 


43 


9 


10 


5 




J 


J 




• 


2 


• - 


1 


1 






- 








2 






1 


I 






- 


























I 






1 






- 


- 




- 


3 


2 


I 
















1 


1 






- 




- 








/i 






I 




.- 




- 


- 




4 


2 


I 


■ ^ 


■ ^ 












5 


4 


1 










■ 






7 


5 




1 
















2 


1 














• 


3 


3 




^ . 








- ■:■ 






9 


6 


1 










■ ■■: . 




* 


9 


3 


2 










;■ 




• 


10 


7 


1 














• 


1 


1 






1 












5 


3 




2 










■ 




4 


I 






1 


2 






• 

- " .■ 


• 


- 

2 






1 


1 








■ . ■ • 




2 




1 


1 














2 




- 


1 
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APPENDIX 
RECORDING FORMS 
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Special yi»tOh Stodv Apt^ointffitnt Forff 
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Parson Contacted 



' Appointment 
(Day, time) 



Remarks 



^^Examination Findings*! £7 Hormal £7 Abnormal 
Tests vUhout Correction 

Binocular lateral phorla» distance (Code) :. .; ^ . :: 

Monocular distance score: U> 

Monocular near acorat Rt> Lt» 
Tests with Correction *• 

Binocular lateral phor la. (Code) r DlstartCt . Near 



Abnormals Include: Lateral phorla*at distance less than 6 or oiora than 16^ 
lateral phoria at near less than 6 or mora than 13; visual acuity code at 
distance Ror^j than 20 in either eya. 
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HES - 111 
Chica^6, lUlnois 
_ July 23»3U 196S 
_ August 15r24< 1966 
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